The mathematical formulation necessary for the evaluation of two-center integrals for StATER-type orbitals has been presented. The formulation takes into consideration the arbitrary orientation of the two centers and presents a general expression involving the three quantum numbers, the effective charge of each of the two orbitals, the internuclear distance, and the usual A and B integrals. A flow chart for digital computer programming is also presented.
In the present investigation we break down the problem at hand into three separate parts and investigate each in great depth. For simplicity, we deal with only one function on each center, although the extension of this is quite simple. The whole spirit of the paper has been to formulate general expressions useful particularly for those who study the magnetic and optical properties of the transition metal complexes, whether that be in the crystalline or ligand field approximations 3~7 . There is no doubt in our minds that, as it stands, the present formulation will be of great value to the inorganic chemist, and could be extremely useful to the organic chemist. 
General Formulation
In the quantum mechanical calculation of the oneelectron properties of atomic and molecular systems, one invariably ends up with integrals of the type
(1) to evaluate 8 . Now, suppose that one considers the arbitrarily oriented coordinate systems depicted in Fig. 1 a. From purely mathematical considerations, the evaluation of an integral of the above from necessitates the transformation of all the coordinate systems into the final positions described in Fig. 1 b. This is, in essence, what we shall throughout this paper refer to as "reorientation". As is well known, the effect of this reorientation of axes is the breakdown of the functions, as well as the coordinates of the ith electron, into linear combinations of the bases describing these subspaces.
Therefore, what we shall attempt in this paper is to present a mathematical formulation to consider (i) The position of the zth electron in the transformed coordinate system;
(ii) The effects of the reorientation of the coordinates on both functions;
(iii) The actual evaluation of integrals of the type
which are the cross products emanating from the transformations of the functions in (ii).
It is indeed important to bring to the readers's attention the fact that we have chosen coordinates of different handedness on the two centers. We have done this only because the majority of symmetry orbitals used in molecular orbital calculations of transition metal complexes have been reported within the framework of such a combination of coordinate systems 9 . Furthermore, we have used SYNGE and GRIFFITH'S definition of EuLERian angle transformations, as a consequence of which we have been compelled to use ROSE'S 11 expressions involving the matrix elements of the finite rotation operators.
Redescription of the Coordinates of the i-th Electron in the Rotated System
As is well known, one can carry out any transformation from a given cartesian coordinate system to another by means of successive rotations performed in a specific order. As mentioned earlier, we have adopted the sequence given by SYNGE and GRIFFITH 10 , such that the transformation R (cp $ xp) is given by R(<p$xp) =Rz'(xp) Ry(ft) Rz(<p)
and as a consequence of which the coordinates XQ Yoi, and Z0i-describing the position of the j-th elec-
tron in the unrotated system can be given by the unitary matrix U, such that -sin qp sin 1^ + cos ft cos cp cos xp -sin cp cos ip -cos ft cos cp sin xp sin ft cos cp f Xi cos cp sin xp + cos ft sin cp cos xp cos cp cos xp -cos ft sin cp sin xp sin ft sin cp Yi . 
; = 1 A=1 7=1
It is important to note that the position of the i-th electron is described in a right-handed coordinate system, and the rotations are considered positive if they are of the sense which would advance a right-handed screw in the positive direction along the axis. In fact, this is what we shall call anticlockwise rotation. Note also that the rotations are with respect to the rotated axes and in the Rz(cp), Ry(&), and Rz'(ip) sequence.
Redescription of the Functions in the Rotated Systems
As mentioned earlier, the functions I ^o' ^o') > an(^ ' V (^o $0^0) > are described in different handed coordinate systems. The former is described in a right-handed coordinate system, and the latter in a lefthanded one. The effect of a rotation on any SLATER-type real wave function, which is itself a linear combination of several basic functions, can be given by 13 where C and C' are the column vectors composed of the coefficients in the linear combinations before and after the rotation.
It should be brought to the reader's attention that on both coordinate systems the sequence of the rotations is the same, mainly
with the important difference that clockwise rotations in the right-handed coordinate system give positive angles, while in the left-handed coordinate system anticlockwise rotations give positive angles.
Finally, it should be mentioned that for computational purposes, it is best to represent Eq. (7 c) as
since, as shall be seen later, for m^ 0 we shall have only the real part of Eq. (9), and for m > 0, the imaginary. See Ref. 7 , page 112, for a worked-out example.
Evaluation of Two-Center Moment Integrals
As previously mentioned, any "reorientation" transformation of expression (1) invariably produces cross products of the type (n, I, m, C, n, /', m', a, a, ß, y) 
M
where the index i, specifying the coordinates of the zth electron, has now been dropped 14 , and where a, noted that, with respect to the relations given by Eq. (14), any SLATER-type orbital defined in the right-handed coordinate system can be expressed as
